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INTRODUCTION 
Children constitute the most vulnerable segment of any 
community. Their nutritional status is a sensitive 
indicator of child health. Growth during childhood is 
widely used to assess adequate health, nutrition and 
development of children. 
Malnutrition is one of the major global public health 
problem.1 Malnutrition has both short and long term 
consequences associated with ill health and mortality.2 In 
the long term it leads to impaired organic developments, 
poorer educational achievements and economic 
productivity.3 Chronic under-nutrition is associated with 
serious health impairment in the later phases of life which 
ultimately reduces the quality of life of the individual. 
India has the highest no. of undernourished children in 
the world. As of year 2011, 40% of the under-fives are in 
India are underweight compared to 15.7% in the world.4 
Even Indian infants begin life with a disadvantage due to 
intrauterine growth; at birth 1/3rd of the Indian infants are 
underweight and 20% are stunted.5 Another important 
consideration in interstate variation in the prevalence of 
under nutrition, as per NFHS-III state like Kerala have 
half the prevalence underweight as compare to the state 
like Chhattisgarh where it is up to 47%.6 
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Slums are characterized by overcrowding; filth, 
inadequate water supply, poor dwelling and poverty; 
leading to poor health for the urban dwellers.6 According 
to Gould et al the effects of the unhealthy living 
conditions in slums include diarrhea outbreaks for long 
periods of time which leads to instances of malnutrition, 
poor health and death among young children.7 
Chhattisgarh carved out state has 37% of the tribal 
population8. Rao et al documented under nutrition among 
under-fives as high as 60% in the tribal part of the 
Madhya Pradesh. However, there are still many 
communities left untouched each of them having their 
own unique socio-cultural milieu. Hence the current 
study was planned to identify the nutritional status and its 
determinants among the under-five children. 
METHODS 
A survey based cross sectional study was conducted in 
the field practice area of Department of community 
medicine from November-2013 to February-2015 in an 
urban slum of Jagdalpur city of Bastar district in 
Chhattisgarh with population of 115479. Children in the 
age group of 12 - 59 months were included in the study. 
Study area is the resettlement for migrants from adjacent 
states of Andhra Pradesh and Odisha along with native 
primitive tribal groups like Madiya, Goand and Halbi.  
Sample size 
Using the formula, 
2
4pq   
n
l

 
Where p = 47% under nutrition, q= Alternate probability 
of prevalence, l = probable error. 
n= 225 under five children. (proportion of stunting in less 
than 3 years of age as per NFHS III factsheet for the 
state) with 15% permissible error and 95% confidence 
interval total sample size (n) required was 203 we added 
10% non-response hence final sample size came to 225. 
The required numbers of subjects were obtained from all 
notified and non-notified slums of jagdalpur city by 
probability proportionate to sample size method. Only 
those respondents who were residing in the area for the 
last six months or more were included in the study. After 
taking informed consent from parent or caregiver pre-
tested structured questionnaire was used to elicit the 
information. Information on various socio-demographic 
factors was collected. Institutional ethical committee 
approval was obtained before initiating the study.  
Anthropometric measurements were recorded using 
standard techniques. Weight was measured without any 
footwear and with minimal clothing nearest to 0.1kg 
using standard portable weighing machine (smart care 
electronic scale – Model No SCG 2006A6-1). Height: the 
length for children aged 1-2 years was measured using an 
infantometer. The child was placed on the board with 
head positioned firmly against the fixed head board, 
knees extended by firm pressure and feet fixed at right 
angles to the lower leg board. Then the upright foot piece 
was moved to obtain firm contact with the heels and the 
length was measured to the nearest 0.5 cm. for children 
between 2-5 years, standing height was measured without 
any footwear to the nearest 0.5 cm using a standard 
calibrated bar. The children were made to stand straight 
with heels, buttocks, shoulders and back of head touching 
the rod. Head was held comfortably erect with the lower 
border of orbit of eye in the same horizontal plane as 
external canal of the ear and the arms hanging loosely by 
sides with palms facing the thigh. The head piece was 
then lowered gently making contact with the top of head. 
Prevalence of malnutrition (stunting, wasting and 
underweight) by age and sex classification was based on 
WHO reference curves. 
Variables and measurements 
The analysis focuses on the effect of mother‟s education 
on child stunting. The dependent variable is stunting; 
measured by height for age z-scores (HAZ). The HAZ 
were generated using the WHO 2006 growth standards 
with WHO Anthro 2005 program, beta version (WHO 
2006). The variable was coded as “1” (stunted) if HAZ 
was <-2, and “0” (not stunted) if HAZ was ≥-2. Similarly 
we identified underweight by weight for age Z scores and 
wasting by weight for height Z scores. 
Statistical analysis 
Data was entered and analyzed by SPSS version 18.0. 
Data sheet, analyzed and interpreted in terms of Mean, 
Standard deviation and percentages where appropriate. 
Chi-square test was used to find out the association 
between dependent variables with outcome and p<0.5 
was used as definition of statistical significance. WHO 
Anthro software version 3.1.0 was used to classify the 
malnutrition status. The height and weight of each child 
was compared with the WHO child growth standards, 
2006 reference data for that particular age and sex to get 
weight for age, height for age and weight for height 
indices. Children below two standard deviation of the 
reference median on any of these indices was considered 
as malnourished and termed as underweight, stunted and 
wasted respectively.9 
RESULTS 
Out of the total 225 children in the study population, 
there were 53.3% boys and 46.7% girls. Further the 
results reveal that overall prevalence of underweight, 
stunting and wasting were 28.4%, 41.3% and 19.1% 
respectively. 
Table 1 show socio-demographic factors associated with 
poor nutritional outcomes viz, stunting, wasting and 
underweight. It was observed that proportion of stunting, 
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wasting and underweight was more among boys, children 
from joint families, below poverty level, scheduled cast 
and scheduled tribes. Whereas proportion of wasting was 
more among girls compared to boys. Factors like children 
from scheduled cast and tribes and BPL families were 
found to be statistically significant (p<0.05). We also 
found that children from families having sanitary toilet 
facilities has lesser proportions of stunting, wasting and 
underweight and was found to be statistically significant 
with poor nutritional outcomes (p<0.05). 
Table 1: Socio-demographic and behavioural factors associated with nutritional status. 
Variables Stunting (%) Wasting (%) Underweight (%) 
Sex 
Male 55 (45.8) 21 (17.5) 33 (27.5) 
Female 38 (36.2) 22 (21.0) 31 (29.5) 
Type of family 
Joint 53 (40.8) 22 (16.9) 28 (21.5) 
Nuclear 40 (42.1) 21 (22.1) 36 (37.9) 
Ration card 
Antodayee/BPL 29 (45.3) 16 (25.0) 26 (40.6) 
APL 64 (60.2) 27 (16.7) 38 (23.6)* 
Caste* 
Open 34 (37.0) 17 (18.5) 28 (30.4) 
OBC 22 (34.4) 12 (18.8) 15 (23.4) 
SC 18 (66.7) 5 (18.5) 9 (33.3) 
ST 14 (53.8) 6 (23.1) 8 (30.8) 
Other 5 (31.3) 3 (18.8) 4 (25.0) 
Sanitary toilet 
facility 
Present 69 (38.1) 30 (16.6) 47 (26.0) 
Absent 24 (54.4)* 13 (29.5)* 17 (38.6)* 
Washing hand with 
soap 
Present 66 (37.7) 30 (17.1) 50 (28.6) 
Absent 27 (54.0)* 13 (26.0) 14 (28.0) 
Note: 1. Wherever the expected value of a cell was <5, Fisher Exact test was used; 2. Figures in the parenthesis indicate percentage & * 
shows p<0.05. 
Table 2: Maternal and child factors associated with nutritional status. 
Variables Stunting (%) Wasting (%) Underweight (%) 
Child age 
(in months) 
12-23 28 (48.3) 12 (20.7) 19 (32.8) 
24-35 26 (38.2) 16 (23.5) 21 (30.9) 
36-47 14 (29.8) 3 (6.4) 5 (10.6) 
48-59 25 (48.1) 12 (23.1) 19 (36.5)* 
Age of mother  
(in years) 
<19 Years 3 (50.0) 1 (16.7) 1 (16.7) 
20-24 23 (42.6) 12 (22.2) 18 (33.3) 
25-29 41 (46.1) 18 (20.2) 25 (28.1) 
30-34 21 (38.2) 7 (12.7) 14 (25.5) 
>35 Years 5 (23.8) 5 (23.8) 6 (28.6) 
Age of marriage 
(in years) 
<19 Years 44 (46.3)* 27 (28.4)* 37 (38.9)* 
20-24 40 (44.0) 10 (11.0) 19 (20.9) 
25-29 8 (24.2) 4 (12.1) 6 (18.2) 
>30 years 1 (16.7) 2 (33.3) 2 (33.3) 
ANC care 
Not received any care 3 (30.0) 3 (30.0) 4 (40.0) 
Partial Care 8 (50.0) 4 (25.0) 8 (50.0) 
Complete Care 82 (41.2) 36 (18.1) 52 (26.1) 
Prelacteal 
Present 29 (42.6) 14 (20.6) 19 (27.9) 
Absent 64 (40.8) 29 (18.5) 45 (28.7) 
Birth interval 
Primi 29 (45.3) 7 (10.9) 16 (25.0) 
<24 Months 32 (38.6) 18 (21.7) 24 (28.9) 
24-36 Months 21 (48.8) 13 (30.2)* 18 (41.9) 
>36 Months 11 (31.4) 5 (14.3) 6 (17.1) 
Colostrum 
Given 80 (39.2) 38 (18.6) 57 (27.9) 
Not given 13 (61.9)* 5 (23.8) 7 (33.3) 
Exclusive breast 
feeding 
Received for 6 Months 13 (35.1) 3 (8.1) 9 (24.3) 
Not received 80 (42.6) 40 (21.3)* 55 (29.3) 
IBF 
Within 1 Hour 24 (35.3) 17 (25.0) 20 (29.4) 
>1 Hour 69 (43.9) 26 (16.6) 44 (28.0) 
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Variables  Stunting  (%) Wasting  (%) Underweight  (%) 
Immunization 
Unimmunized 15 (46.9) 07 (21.9) 11 (34.4) 
Full Immunization 44 (35.5) 19 (15.3) 26 (21.0) 
Partial Immunization 34 (49.3) 17 (24.6) 27 (39.1) 
Measles 
Vaccinated 73 (38.4) 35 (18.4) 49 (25.8) 
Unvaccinated 20(57.1)* 8(22.9) 15(42.9)* 
 Note: 1. Wherever the expected value of a cell was <5, Fisher Exact test was used; 2. Figures in the parenthesis indicate percentage & * 
shows p<0.05. 
 
It was observed that proportion of wasting, stunting and 
underweight was more among children of mothers having 
marriage age less than 19 years, lack of ante natal care, 
birth interval less than 36 months, child deprived of 
colostrum, absence of exclusive breast feeding for less 
than 6 months and not vaccinated against measles. Out of 
which, except lack of ANC other factors were found to be 
statistically significant (p<0.05) (Table 2). 
DISCUSSION 
Malnutrition is the central dogma of all the childhood 
illnesses. 27% of Indian children are low birth weight. 
Though malnutrition is cellular imbalance between the 
supplies of nutrients and body‟s demand for them to 
ensure growth, maintenance and specific functions but its 
origin lies in factors like faulty cultural practices like 
deprivation of child from colostrums, absence of 
exclusive breast feeding practices, wrong feeding 
practices and lack of health care seeking behavior 
aggravates the condition. We initiated the study among 
under-five children from urban slum area. Slums are 
disadvantaged with filth, lack of drinking water facilities, 
overcrowding and absence of health care facilities. 
Present study shows prevalence of underweight, stunting 
and wasting were 28.4%, 41.3% and 19.1% respectively. 
Renuka et al identified the prevalence of underweight, 
stunting and wasting of 38.6%, 36.8% and 18.6% 
respectively.10 Raoetal found underweight, stunting and 
33.9%, 21.5% and 6.4% among children of leoramandi 
tribes.11 NFHS III findings showed underweight of 48%, 
stunting of 53% and wasting of 24% among 0-59 months 
of children.6 Though we found that the overall prevalence 
of stunting and wasting was less among the study 
population it was still comparable with the studies across 
the country. Whereas the less prevalence of underweight 
among the study participants can be attributed to factors 
such as lacunas in implementation of government 
nutrition schemes, deficiencies in the public distribution 
system, peri-urban area and rise in literacy level. 
The cultural practices always favor male child. But we 
could not find any association between sex of the child 
and nutritional status. Similar finding was shared by 
Bhavsar et al, Child feeding practices has a large impact 
on their nutritional status.12 It was observed that children 
who were deprived of colostrum were 61.9% stunted, 
23.8% wasted, and 33.3% underweight. Out of which, 
stunting was found to be significantly associated 
(p<0.05). Goel et al observed the same findings where 
children were breastfed after 6 months and deprived of 
colostrum are prone for malnutrition.13 Exclusive 
breastfeeding was advocated universally but NFHS III 
documented only half of the children are breastfed.6 In 
our study we identified significant association of wasting 
with non-exclusive breastfeeding of infant for 6 months 
(p<0.05). Chakraborty et al showed similar results while 
finding influence of infant feeding practices over 
nutritional status of children in shabar tribal community 
in Odisha.14 
Vaccination provides protection against morbidity and 
this in long run improves nutrition status as repeated 
illness leads to deterioration of health. In our study we 
found proportion of stunting 57.1% and underweight 
42.9% more among children who were not vaccinated for 
measles as compared to children who were vaccinated. 
Zafar et al obtained similar findings while observing 
effect of vaccination on nutritional status of pre-school 
children in rural and urban Lucknow.15 
The economic status of a household is also one of the 
most important determinants of child nutritional status 
(UNICEF 1990). In our study the proportion underweight 
was 40.3% among the children of BPL families whereas 
it was half among APL counterparts. Comparative studies 
on child nutrition among more than 15 countries 
(Sommerfelt et al) showed that the higher the level of 
economic status of the household, lower the level of child 
stunting.16 
CONCLUSION  
Malnutrition in India is synonymously referred as 
„poverty in plenty‟. Prevalence of underweight has 
reduced in the district over a period of years. However, 
high level of stunting, a sign of chronic hunger, points 
towards pivotal role of socio-demographic and behavioral 
practices prevalent in the district. Interaction with the 
health system in the form of ANC visits, institutional 
delivery and safeguarding effective 100% immunization 
coverage has shown preventive effect. We identified that 
child rearing practices are not only pivotal but have a 
larger impact over child‟s nutritional status (viz, 
colostrum feeding, exclusive breast feeding for minimum 
of 6 months etc). Hence health worker must be trained in 
behavior change communication related to nutrition and 
child practices so that they can contribute to the 
betterment of the community. 
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